Regulation of mesangial cell adhesion and shape by thrombin.
Adenosine 3',5'-cyclic monophosphate (cAMP) elevation in cultured rat mesangial cells causes urokinase-dependent adhesion loss, stress-fiber fragmentation, and shape change. Thrombin cleaves single-chain urokinase (scu-PA), causing its inactivation, but not two-chain u-PA [tcu-plasminogen activator (PA)] or tissue-type PA. We tested the ability of thrombin to inhibit the effects of cAMP elevation in mesangial cells and inactivate cell-associated scu-PA. In an assay of trypsin-sensitive adhesion, 65.9% of control cells and 5.5% of cells treated with isoproterenol + methylisobutylxanthine (IM) remained adherent. In the presence of 0.01, 0.1, 1.0, and 10.0 unit/ml thrombin, 20.9, 46.6, 50.4, and 53.3%, respectively, of IM-treated cells remained attached. Thrombin also inhibited stress-fiber fragmentation and shape change. The effects of thrombin were blocked by hirudin or antithrombin III plus heparin. Direct zymography in gels containing gelatin and plasminogen revealed loss of a closely spaced pair of PA bands with thrombin treatment (1.0 unit/ml). Hirudin blocked the loss. alpha-Thrombin inactivated by diisopropyl fluorophosphate neither inhibited shape change nor caused loss of the PA bands; however, gamma-thrombin was nearly as active as native alpha-thrombin in both regards. Pretreatment of the cells with as little as 1.0 unit/ml thrombin for 1.0 min caused marked inhibition of shape change and near total loss of the slower migrating u-PA band (of the doublet). The faster migrating band was inhibited less. The results indicate that the slower migrating band represents scu-PA; the nature of the faster migrating band is less certain. Thrombin reversed the adhesion loss and shape change caused by 8-(4-chlorophenylthio)-cAMP and MIX. Thus physiological concentrations of thrombin rapidly inactivate mesangial cell scu-PA and inhibit and reverse cAMP-stimulated adhesion loss and shape change.(ABSTRACT TRUNCATED AT 250 WORDS)